The synthesis of gold nanoparticles, the kinetic DLS measurements during the DNA/AuNP complex preparation course, the quantification of the DNA capacity on AuNPs by UV-vis and fluorescent measurements, and derivation of the Lagergren-first-order rate and pseudo second-order rate model as the function of D h increase over incubation time, Figure S1 -9, and Table S-1were provided here in order.
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Experimental Section
Synthesis of 13 nm AuNPs. All glassware was cleaned in aqua regia (HCl: HNO 3 =3: 1), rinsed with millipore water and then dried in oven prior to synthesis. AuNPs were synthesized based on the standard citrate reduction process. Briefly, an aqueous solution of HAuCl 4 (1 mM, 200 mL) was heated and refluxed for 10 min while stirring. And then the trisodium citrate solution (38.8 mM, 20 mL) was quickly added which resulted in an immediately solution color change from pale to yellow to wine red. After 15 min refluxing, the solution was slowly cooled to room temperature and subsequently filtered through a 0.22 µm cellulose nitrate filter. The final gold nanoparticle solution was ~10 nM through the measurement of UV-Vis adsorption spectroscopy. The solution was stored at 4 o C.
Kinetic Study of the Preparation Process of PolyAs/AuNPs and Aptamers/AuNPs via DLS
Measurements. To generate free thiol groups for surface immobilization, 40 µL stock thiolated polyAs and aptamers (Table S-1) at 100 µM was mixed with 40 µL DTT (0.1 M) and 1.6 µL TEA at room temperature for 30 min. The freshly reduced DNA sequences were subsequently purified through the desalting NAP-5 columns pre-equilibrated with phosphate buffer (PB, 10 mM, pH 7.4) and quantified by UV-Vis absorption at 260 nm. The purified DNA probes in PB (1000 µL) were then mixed with AuNPs (initial concentration of 10 nM) at the molar ratio at 500:1. The DNA preparation process of DNA/AuNPs included three steps: 1) the 17 hr-aging step, where no NaCl was added into the sample, 2) the salt adding step, where the concentration of NaCl in the sample gradually increased from 0 to 0.3 M by stepwisely adding PB buffer (pH 7.4) containing 1 M NaCl from the 17 to 28 hr, and 3) the incubation step from the 28 to 40 hr with no more salt added. The sizes of the DNA /AuNP conjugates were in-situ continuously monitored by the DLS measurements at the selected time points. During the salt adding step, after each measurement, the sample was adjusted to the desired NaCl concentration by three additions of the equal volume of PB buffer containing 1 M NaCl every 30 min, followed by the DLS measurement in 30 min.
The volume of PB buffer required was calculated according to the desired NaCl concentration.
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Quantification of the DNA Capacity on AuNPs by UV-Vis Measurements. During or after the preparation process, the excessive DNAs were removed by centrifugation at 13000 rpm for 30 min. The concentration of DNAs in the supernatant was determined by the adsorption at 260 nm. The total amount of DNAs on AuNPs were then calculated by subtracting the amount of DNAs in the supernatant from the initial input DNAs. The capacity of DNAs per particle was finally calculated by dividing the total amount of DNAs on AuNPs by the amount of AuNPs.
Quantification of the DNA Capacity on AuNPs by Fluorescent Measurements. The FAM-modified thiolated polyA 30 was reduced as described above and mixed with AuNPs at the molar ratio at 500:1.
During the aging step, FAM-polyA 30 /AuNP conjugates aliquots were taken at each time point of 0.2, 0.5, 1, 2, 6, 10, 17 hr during the aging step and purified by centrifugation at 13000 rpm for 30 min. To determine the capacity of FAM-polyA 30 on AuNPs, the purified FAM-polyA 30 /AuNP conjugates were displaced by overnight incubation in 1 M DTT in 0.2 M PB, pH 7.4. The Au precipitate was then removed by centrifugation and the fluorescence intensity of the supernatant was subsequently measured.
The excitation wavelength was 493 nm and the emission was collected at 522 nm. All measurements were repeated three times to obtain error bars.
Derivation of the Lagergren-first-order rate and pseudo second-order rate model as the function of
D h increase over incubation time. There are two typical kinetic models in the study of adsorption kinetics on liquid-solid interface, the Lagergren-first-order rate and pseudo second-order rate model. 1 In an adsorption process, it is supposed that the rate (dq t /dt) is proportional either to the difference between the amount of adsorption at time t and at equilibrium (q e -q t ) or to the square of the difference, respectively, for these two models. Let k f be the proportionality constant, we have ( ) In the DILOT conformation model, the D h increase is proportional to the sorption capacity (or the amount of substance adsorbed). Thus, the derivation of the equation (2) and (4) Then, the equations (5-7) were substituted into the equation (2) to get the equation (8) respectively. The procedure includes the aging step ( without adding NaCl, from 0 to 17 hr), the salting step (stepwisely adding 1 M NaCl phosphate buffer to gradually increase the concentration of NaCl up to 0.3 M, from 17 to 28 hr), and incubation step (without further increase of NaCl concentration, from 28 to 40 hr). The dotted line represents the NaCl concentration of the sample in the procedure. The errors were calculated from the three repeated measurements. At the molar ratios of 100:1, there were two distribution peaks when the concentration of NaCl was higher than 0.2 M due to the bad stability of the complex.
Therefore no data points were shown at the concentration of NaCl higher than 0.2 M. The determined loading of polyA 44 on AuNP at the end of the immobilization procedure was only 42±1 strands per particle, which was significantly lower than those obtained at the high molar ratio of 200:1 and 500:1 (76 ±3 and 74±7 strands per particle, respectively). Therefore, in this study, the high molar ratio of 500:1 was used to ensure the good stability of the complex during the process and to achieve the high surface coverage of AuNPs. 
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